Abstract: On the basis of expounding the corrosion mechanism of the stator hollow copper conductor in the water-cooling generator, methods of preventing corrosion of the stator hollow copper conductor in the water-cooling generator through adjusting water quality of its cooling water have been proposed. For internal water cooling systems which are airtight, the corrosion of the hollow copper conductor can be prevented through keeping foreign oxygen and carbon dioxide from entering the system, and the amount of oxygen in the internal water can be lowered by blowing high purity nitrogen. For systems not airtight, the corrosion of the hollow copper conductor can be inhibited through lowering the amount of oxygen to some extent by sealing and increasing pH value by processing part of cooling water with bypass small flow sodium-type mix-bed.
Corrosion Mechanism of the Generator Stator Hollow Copper Conductor
The corrosion mechanism of the generator stator copper conductor has been studied by large quantities of researches home and abroad. The main reactions considered to take place in the process of copper corrosion are The result is the corrosion of copper and the formation of an oxidative membrane (the copper oxidative protection membrane) with double-layer structure on the surface of the copper at the meantime in normal case.
2) In acidic environment, the copper oxidative protection membrane will be dissolved. 
Methods of Preventing the Corrosion of the Generator Stator Copper Conductor
At present, many scientific workers home and abroad are carrying out a lot of researches on the problem of copper conductor corrosion and protection, trying to seek for a method which is more economical, convenient, safe and reliable to prevent the corrosion of hollow copper conductor.
Lower the Amount of Dissolved Oxygen and Carbon Dioxide in the Internal Cooling Water
The corrosion rate peaks in common case when the con- For the purpose of studying the effect dissolved oxygen had on the copper corrosion, the operational environment of internal cooling water was simulated and the relationship between dissolved oxygen amount and corrosion behavior of copper at 50 was investigated. The ℃ result of experiment carried out to study the relationship between oxygen concentration and copper corrosion at 50 in simulated internal cooling water operational e ℃ nvironment is shown in Table 1 . The test was conducted using pure copper specimen as test material and deionized water as test medium at the temperature of 50l ℃ and the test time was 72h. The concentration of dissolved oxygen was controlled through blowing nitrogen into the water during the test. Pre-test pH value and conductivity is measured at 11 before starting to blow nitrogen. It ℃ can be learned from Table 1 that the corrosion of copper in deionized water can be inhibited effectively when the concentration of dissolved oxygen is controlled approximately at the level of 10g/L. For a 300MW water-hydrogen-hydrogen cooled unit with airtight internal water cooling systems and an internal cooling water tank whose volume is 2m 3 , the conductivity and pH value of the internal cooling water is monitored continuously at the sample flow ranges from 500 ml/min to 700ml/min. Thus, the amount of daily make-up water, which is the effluent of high-speed mixed bed, is 0.72t. The effluent water quality of high-speed mixed bed is that the conductivity is no more than 0.2s/cm, and pH value ranges from 7.03 to 7.10, and the concentration of dissolved oxygen is 20~30g/L, and there is no NH 4 + . As a result, the operation of internal cooling system is in good condition and the corrosion of hollow copper conductor is inhibited significantly, as the internal cooling water has conductivity no more than 0.2s/cm, pH value ranging from 7.03~7.10, and low copper concentration which is 9.8516.4g/L [2] .
For a 500MW supercritical pressure unit using condensate whose pH value is 8.6~8.8 approximately as make-up of the internal cooling water, due to the continuous dissolving of carbon dioxide, pH value of the internal cooling water is above 8.2 in common case, and the conductivity of 1.5~3.0s/cm is relatively high [3] .
After blowing high purity nitrogen into the internal cooling water, pH value of the internal cooling water is above 8.0, and the concentration of copper is lowered to less than 10g/L, and the conductivity can be below 1.0s/cm. It can be learned through calculation that the conductivity of newly-prepared deionized water is 2.1s/cm when its pH value is adjusted to 8.9 using analytically pure ammonia water, and is 2.48s/cm when its pH value is adjusted to 9 using analytically pure sodium hydroxide solution. In view of the requirement of the conductivity no more than 2s/cm in the currently standard for internal cooling water quality, pH value of internal cooling water is controlled between 7 and 8.9, and the corrosion of hollow copper conductor can be inhib- For a 300MW water-hydrogen-hydrogen cooled unit using deionized water as make-up water, the internal cooling water is processed by small sodium-type mixbed, whose ratio of cation resin and anion resin is 2.7:1.
pH Adjustment for Preventing Corrosion of Hollow Copper Conductor
Its water quality is as follows: The conductivity is below 0.5 s/cm, hardness is 0, pH is between 7 and 8, and the concentration of copper is below 10μg/L [5] .
Conclusions
1) The corrosion of generator stator hollow copper conductor is caused by oxygen and accelerated by carbon dioxide.
2) For internal water cooling systems which are airtight, the corrosion of the hollow copper conductor can be prevented through keeping foreign oxygen and carbon dioxide from entering the system, and the amount of oxygen in the internal water can be lowered by blowing high purity nitrogen.
3) For systems not airtight, the corrosion of the hollow copper conductor can be inhibited through lowering the amount of oxygen to some extent by sealing and increasing pH value by processing part of cooling water with bypass small flow sodium-type mix-bed.
Of course, not only hollow copper conductor can be prevented from corrosion, but also the internal cooling water quality can be adjusted better when the internal water cooling systems are airtight, and pH of the cooling water is increased by processing part of cooling water with bypass small flow sodium-type mix-bed.
